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PROBLEM TO BE SOLVED: To provide a semiconductor 
device and a method which can facilitate the 
handling of a flip-chip junction and improve its 
quality and reliability, by improving the strength 
of a semiconductor element. 

SOLUTION: In this semiconductor device, a metallic 
heat radiating frame 12 is mounted on a non- 
electrode formation surface of a semiconductor 
chip 11, and a mold coated layer 13 of insulating 
resin is formed integrally on the electrode 
formation surface and the side peripheral faces of 
the chip 11 except for electrode terminals 11a. 
Pb/Sn-based solder bumps 14 are formed 
respectively on the respective terminals 11a by 
electroplating or the like with the use of the 
mold coated layer 13 as a mask. Such a chip 11 is 
arranged faced-down and jointed onto a Cu wiring 
layer 10 of a glass epoxy wiring board via the 
bumps 14. Furthermore, only the frame 12 is 

exposed on its one end face without being covered with the mold coated layer 13. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method of manufacturing 
the semiconductor device of the CSP (Chip Scale pachage) type which has a good RF property 
especially, and such a semiconductor device, with respect to a semiconductor device and its manufacture 
method. 
[0002] 

[Description of the Prior Art] From the former, there is flip chip bonding as one of the bare chip 
mounting technology which connects [ which connects and direct-carries ] a semiconductor chip at a 
substrate etc. An example of the semiconductor device with which the semiconductor chip was mounted 
by flip chip bonding is shown in drawin g 7 . 

[0003] In this semiconductor device, on the Cu wiring layer 4 to which the wiring substrates 3, such as a 
printed wired board, are equivalent, the solder bump 2 is formed on each electrode-terminal la of a 
semiconductor chip 1 by the galvanizing method which used the mask of a photoresist, respectively, it is 
contacted, and heating melting of these solder bumps 2 is carried out, and they are joined (flip chip 
junction). Moreover, a closure layer 5 of an insulating resin like an epoxy resin is formed in the outside 
of these joints and a semiconductor chip 1 of potting etc. In addition, in the sign 6 in drawing, the 
nickel-Au layer and sign 7 by which laminating formation was carried out on the Cu wiring layer 4 
show the solder-resist layer, respectively. 

[0004] Thus, as compared with the semiconductor device mounted by wirebonding, since a bonding 
wire with a small component-side product is not used for the semiconductor device with which flip chip 
junction of the semiconductor chip 1 was carried out, it has an advantage, like there are few inductance 
components, and it is indispensable to a mobile communications field like the cellular phone which 
needs the high density assembly of a radio-frequency-head article. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such a conventional semiconductor device, to 
the final process which forms the resin- seal layer 5, since a semiconductor chip 1 was in the state of a 
bare chip, there was a possibility that a semiconductor chip 1 might be damaged, at the time of the test 
after a die sort test, and loading to the wiring substrate 3 etc. at the time of storage, since the mechanical 
strength is weak as compared with a silicon substrate (rigidity is small), especially a compound 
semiconductor substrate like Ga-As used for a RF circuit is shown in drawing 8 - as a semiconductor 
chip 1 — pinching from both sides — since a crack occurred and it was easy to damage according to the 
pinching force of joining the flank of a semiconductor chip 1 in case it inserts by the member 8 and 
carries on the wiring substrate 3, it was difficult to maintain high quality and high reliability 
[0006] this invention was made in order to solve these problems, it raises the intensity of a 
semiconductor device, makes the handling in flip chip junction easy, and aims at offering the 
manufacture method of the semiconductor device which raised quality and reliability, and such a 
semiconductor device. 
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[0007] 

[Means for Solving the Problem] The semiconductor device of this invention is arranged at the wiring 
substrate by which the wiring layer was arranged in at least 1 principal plane of the insulating base 
material of a tabular, and a face down, is equipped with the semiconductor device joined to the wiring 
layer of the aforementioned wiring substrate through the bump prepared on the electrode terminal, 
respectively, and is characterized by forming the mould enveloping layer of an insulating resin, 
respectively on the electrode forming face except the aforementioned electrode-terminal top of the 
aforementioned semiconductor device, and a side peripheral surface. 

[0008] The manufacture method of the semiconductor device of this invention moreover, on the 
electrode forming face except the electrode-terminal top of the semiconductor device by which the 
necessary circuit element was formed on the semiconductor substrate, and a side peripheral surface The 
mould process which forms the enveloping layer of an insulating resin by mould fabrication using metal 
mold. The process which forms a bump on the electrode terminal of the aforementioned semiconductor 
device by using as a mask the resin enveloping layer formed at the aforementioned mould process, The 
semiconductor device in which the bump was formed at the aforementioned process is arranged to a face 
down, and it is characterized by having the process joined to the wiring layer formed in at least 1 
principal plane of the insulating base material of a tabular through the aforementioned bump. 
[0009] It sets to the semiconductor device and its manufacture method of this invention, and they are 
Ga-As and a periodic table like In-P besides a silicon semiconductor device as a semiconductor device. 
The element by which necessary circuit elements, such as an electrode, were formed on the substrate of 
the compound semiconductor of an III group element and V group element can be used. The use as an 
optical device or a ultra high-speed device is possible for the semiconductor device with which such 
compound semiconductor element was mounted by the high electron mobility of a compound 
semiconductor. 

[0010] Moreover, as a covering closure layer of the insulating resin prepared on the electrode forming 
face except the electrode-terminal top of such a semiconductor device etc., the enveloping layer which 
consists, for example of an epoxy resin is mentioned. It is desirable to perform formation of this 
enveloping layer by carrying out the transfermold of the epoxy resin using the metal mold which has a 
predetermined cavity configuration. 

[00 11] Furthermore, bumps, such as solder of an Pb/Sn system, are mentioned as a bump prepared on 
each electrode terminal of the semiconductor device in which the mould enveloping layer of an 
insulating resin was formed in this way. It is desirable to perform a bump's formation with the 
electrolysis plating of the solder to an electrode-terminal top, by galvanizing by using as a mask the 
resin mould enveloping layer formed in the periphery of a semiconductor device except for the 
electrode-terminal top, the process of masking using a series of photograph processes of formation of a 
photoresist layer, exposure, development, and ablation can be skipped, and a bump formation process is 
simplified. 

[0012] In this invention, the glass-fabrics-resin sinking-in substrate which the number of is one, or 
carried out the laminating of the prepreg which infiltrated an insulating resin like an epoxy resin into 
glass fabrics, and fabricated it, for example as a wiring substrate in which such a semiconductor device 
is mounted by flip chip junction is made into a base material, and the glass-epoxy wiring substrate by 
which the wiring layer was formed in the at least 1 principal plane of etching of copper foil etc. is used. 
Use of the wiring substrate which makes a ceramic substrate and a glass substrate an insulating base 
material in addition to such a wiring substrate is also possible. 

[0013] In this invention, the plate-like part material which consists of copper or aluminum is mentioned 
as metal radiator material. Such radiator material is arranged so that one principal plane's may touch the 
electrode forming face of a semiconductor device, and the field (it is hereafter indicated as a non- 
electrode forming face.) of an opposite side and at least the part's may be exposed from the mould 
enveloping layer of an insulating resin, emits the heat from a semiconductor device outside efficiently, 
and reduces thermal resistance. In addition, as radiator material of such a tabular, although one board of 
a wrap size may be used, you may use the whole non-electrode forming face of a semiconductor device 
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for two or more sheets of a copper plate or an aluminum plate with narrow width of face, arranging in 
parallel. 

[0014] Furthermore, while making such metal radiator material extend for a long time on the outside of 
a mould enveloping layer, by connecting an edge to the wiring layer of a wiring substrate electrically, 
grounding can be secured as a grand layer and an electromagnetic wave can be covered. 
[0015] In the semiconductor device by which flip chip junction was carried out through bumps, such as 
solder prepared on the electrode terminal, in this invention at the wiring layer of a wiring substrate Since 
the mould enveloping layer of an insulating resin is formed in the electrode forming face except the 
electrode-terminal top which is the bump formation section, and side peripheral surface superiors The 
mechanical strength of a semiconductor device improves, handling is easy, breakage of the 
semiconductor devices at the time of mounting to a wiring substrate etc. is prevented, and a reliable 
semiconductor device is obtained. Moreover, a bump can be efficiently formed by using the mould 
enveloping layer of an insulating resin as a mask, and a bump formation process is simplified. 
[0016] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained based on a 
drawing. 

[0017] Drawing 1 shows the 1st example of the semiconductor device of this invention in cross section. 
In drawing, a sign 9 shows a glass-fabrics-epoxy resin sinking-in substrate (glass epoxy-group board), 
the Cu wiring layer 10 is formed in one principal plane of this substrate by etching of copper foil etc., 
and the glass epoxy patchboard is constituted. Moreover, a sign 1 1 shows the semiconductor chip which 
circuit elements, such as electrode-terminal 1 la, are formed on silicon or the semiconductor substrate of 
GaAs, and is needed and which was divided for every functional unit, and the metal thermolysis frames 
12, such as copper, are attached on the non-electrode forming face of this semiconductor chip 1 1 . 
Moreover, on the thermolysis frame 12 on the electrode forming face except the electrode-terminal 1 la 
top of a semiconductor chip 11, and a side peripheral surface, and by the side of a non-electrode forming 
face, the mould enveloping layer 13 of an insulating resin like an epoxy resin is formed in one, and only 
one end face of the thermolysis frame 12 is exposed, without being covered by the mould enveloping 
layer 13. Furthermore, on electrode-terminal 1 la of a semiconductor chip 1 1, the bump 14 of the shape 
of a ball which consists of the solder of an Pb/Sn system is formed through middle metal layers 
(illustration is omitted.), such as Cr-Cu-Au. And such a semiconductor chip 1 1 is arranged at a face 
down, and is joined through the solder bump 14 on the nickel-Au layer 15 by which laminating 
formation was carried out on the Cu wiring layer 1 0 (wiring pad) of said glass epoxy patchboard. In 
addition, the sign 16 in drawing shows the solder-resist layer prepared for the short circuit prevention 
during wiring on a glass epoxy patchboard, and the solder bump's 14 dam, respectively. 
[0018] As the semiconductor device of the 1st example which has such structure is shown below, it is 
manufactured. That is, as first shown in drawing 2 (a), adhesion fixation of the non-electrode forming 
face of a semiconductor chip 1 1 is carried out by the paste mounting method for having used the metal 
eutectic mounting method or the adhesive paste on the metal heat dissipation frame 12. subsequently, 
the metal mold as shown in drawin g 2 (b), after carrying out alignment of this semiconductor chip 1 1 
and setting it in the metal mold 1 7 designed so that a mould resin might not adhere to the electrode- 
terminal 1 la section — an insulating resin for moulds like an epoxy resin is pressed fit in a cavity, and 
the mould enveloping layer 13 is fabricated to one In addition, at this time, it is desirable to operate 
orthopedically the configuration of a portion where metal mold 17 corresponds so that the end face of 
the mould enveloping layer 13 may present a taper configuration to the surroundings of the electrode- 
terminal 1 la section in which a bump is formed at the process mentioned later. 
[0019] Next, as shown in drawing 2 (c), after carrying out electrolysis plating of the solder through 
middle metal layers, such as Cr-Cu-Au, on electrode-terminal 1 la of a semiconductor chip 1 1 by using 
as a mask the mould enveloping layer 13 formed in this way, the solder bump 14 is formed by carrying 
out a reflow. Moreover, cutting removal of the portion projected outside from the mould enveloping 
layer 13 of the thermolysis frame 12 which fixed to the non-electrode forming face of a semiconductor 
chip 1 1 is carried out. Subsequently, after having attached the thermolysis frame 12 grade in this way, 
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having arranged the semiconductor chip 1 1 by which the mould enveloping layer 13 was formed in the 
periphery to the face down as shown in drawing 2 (d), carrying on a glass epoxy patchboard and making 
the solder bump 14 contact the nickel- Au layer 15 of Cu wiring pad, heating melting of the solder is 
carried out and electrode-terminal 1 la of a semiconductor chip 1 1 and the Cu wiring layer 10 are joined. 

[0020] thus, in the semiconductor device of the 1 st example manufactured In the semiconductor chip 1 1 
joined to the Cu wiring layer 10 of a glass epoxy patchboard through the solder bump 14 formed on each 
electrode-terminal 11a Since the mould enveloping layer 13 of an insulating resin is formed on the 
thermolysis frame 12 on the electrode forming face except the solder bump 14 formation section, and a 
side peripheral surface, and by the side of a non-electrode forming face The mechanical strength of a 
semiconductor chip 1 1 improves and breakage of the semiconductor chips 1 1 at the time of mounting to 
a patchboard etc. is prevented. Moreover, since the solder bump 14 can be formed with the plating of 
electrolysis etc. by using the mould enveloping layer 13 of an insulating resin as a mask, a bump 
formation process is simplified and efficient bump formation is possible. Furthermore, since the metal 
thermolysis frame 12 is attached in the non-electrode forming face of a semiconductor chip 1 1 and one 
end face of the thermolysis frame 12 of a parenthesis is exposed to the outside of the mould enveloping 
layer 13, thermolysis nature is raised and improvement in reliability is attained. 
[0021] Next, another example of the semiconductor device of this invention is explained based on 
drawing 3 or drawing 6 , respectively. In addition, in these drawings, the same sign is given to the same 
portion as drawing 1. , and explanation is omitted. 

[0022] As shown in dr awi ng 3 , in the 2nd example of this invention The end face of the right-and-left 
both sides of the metal thermolysis frame 12, The principal plane (drawing upper surface) by the side of 
un-attaching to a semiconductor chip 1 1 has exposed structure, without being covered by the mould 
enveloping layer 13 of an insulating resin, respectively, at the mould process of an insulating resin As 
shown in drawing 4 , it can manufacture by performing mould fabrication using the metal mold 17 with 
which the configuration of a cavity was designed so that a mould resin may not adhere to the principal 
plane by the side of un-attaching [ of the thermolysis frame 12 ]. 

[0023] In the semiconductor device of this example, since the mould enveloping layer 13 of an 
insulating resin is formed on the electrode forming face except the solder bump 14 formation section of 
a semiconductor chip 11, and the side peripheral surface, the mechanical strength of a semiconductor 
chip 1 1 improves, and breakage is prevented, and also the solder bump's 14 formation process is 
simplified. Moreover, since not only the end face of the both sides of the thermolysis frame 12 but the 
principal plane by the side of un-pasting up is exposed to the outside of the mould enveloping layer 13, 
thermolysis nature is raised more and reliability improves. 

[0024] In the 3rd example of this invention, as shown in drawing 5 , while extending on the outside of 
the mould enveloping layer 13 of an insulating resin, respectively, the edge of the right-and-left both 
sides of the metal thermolysis frame 1 2 The both ends which extension section 1 2a is bent caudad and 
bent In the semiconductor device of the 3rd example of such structure joined through the Cu wiring 
layer 10 and the nickel- Au layer 15 of a glass epoxy patchboard, respectively Since the metal 
thermolysis frame 12 arranged in contact with the non-electrode forming face of a semiconductor chip 
1 1 extends on the outside of the mould enveloping layer 13 and the edge of extension section 12a of 
both sides is electrically connected with the Cu wiring layer 10, respectively The effect which can 
secure grounding by using this thermolysis frame 12 as a grand layer, and covers an electromagnetic 
wave is high. 

[0025] In addition, also in the semiconductor device which has the heat dissipation frame 12 which 
extended on such both sides, as shown in d r aw ing 6 , it is possible for the mould enveloping layer 1 3 to 
raise heat dissipation nature for the principal plane (upper surface) by the side of un-pasting [ of the heat 
dissipation frame 12 ] up more by the thing exposed that there is nothing, alias a wrap, and to aim at 
improvement in reliability. 
[0026] 

[Effect of the Invention] In this invention, since the mould enveloping layer of an insulating resin is 
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formed in the wiring layer of a wiring substrate of the mould fabrication which used metal mold on the 
electrode forming face except the electrode-terminal top of the semiconductor device by which flip chip 
junction is carried out, or the side peripheral surface etc., the mechanical strength of a semiconductor 
device improves and breakage of the semiconductor devices at the time of mounting to a wiring 
substrate etc. is prevented, so that clearly from the above explanation. Moreover, as a mask, since the 
bump to the electrode-terminal top of a semiconductor device can be formed for the mould enveloping 
layer of an insulating resin, a process is simplified, and bump formation can be performed efficiently. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] The cross section showing the 1 st example of the semiconductor device of this invention. 
[Dr awin g 2] The cross section showing each process for manufacturing the semiconductor device of the 

I st example in order. 

[ Drawin g 3] The cross section showing the 2nd example of the semiconductor device of this invention. 
[Drawing 4] The cross section showing the resin mould process for manufacturing the semiconductor 
device of the 2nd example. 

[Drawin g 5] The cross section showing the 3rd example of the semiconductor device of this invention. 
[D rawin g 6] The cross section showing the 4th example of the semiconductor device of this invention. 
[Drawing 7] The cross section showing an example of the semiconductor device by which flip chip 
junction was carried out from the former. 

[Drawin g 8] The cross section for explaining the trouble in the conventional semiconductor device. 
[Description of Notations] 

9 Glass epoxy-group board 

10 Cu wiring layer 

II Semiconductor chip 

11a Electrode terminal 

12 Thermolysis frame 

1 2a Extension section 

13 Mould enveloping layer of an insulating resin 

14 Solder bump 

16 Solder-resist layer 

17 Metal mold 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device which is equipped with the following and characterized by forming 
the mould enveloping layer of an insulating resin, respectively on the electrode forming face except the 
aforementioned electrode-terminal top of the aforementioned semiconductor device, and a side 
peripheral surface. The wiring substrate by which the wiring layer was arranged in at least 1 principal 
plane of the insulating base material of a tabular. The semiconductor device joined to the wiring layer of 
the aforementioned wiring substrate through the bump who has been stationed at the face down and 
prepared on the electrode terminal, respectively. 

[Claim 2] The semiconductor device according to claim 1 characterized by forming a circuit element 
necessary in the aforementioned semiconductor device on the substrate of a III-V group compound 
semiconductor. 

[Claim 3] The semiconductor device according to claim 1 or 2 characterized by preparing metal radiator 
material and exposing a part of radiator material [ at least ] of a parenthesis to the outside of the 
aforementioned mould enveloping layer so that the electrode forming face of the aforementioned 
semiconductor device and the field of an opposite side may be touched. 

[Claim 4] The semiconductor device according to claim 3 with which the edge of the aforementioned 
metal radiator material is characterized by connecting with the wiring layer of the aforementioned 
wiring substrate, 

[Claim 5] The manufacture method of a semiconductor device characterized by providing the following. 
The mould process which forms the enveloping layer of an insulating resin by mould fabrication which 
used metal mold on the electrode forming face except the electrode-terminal top of the semiconductor 
device by which the necessary circuit element was formed on the semiconductor substrate, and a side 
peripheral surface. The process which forms a bump on the electrode terminal of the aforementioned 
semiconductor device by using as a mask the resin enveloping layer formed at the aforementioned 
mould process. The process joined to the wiring layer which has arranged the semiconductor device in 
which the bump was formed at the aforementioned process to the face down, and was formed in at least 
1 principal plane of the insulating base material of a tabular through the aforementioned bump. 
[Claim 6] in the aforementioned mould process, the principal plane of one of these is made for metal 
radiator material to contact the electrode forming face of the aforementioned semiconductor device, and 
the field of an opposite side, and a part is projected on the outside of metal mold making ~ metal 
mold " the manufacture method of the semiconductor device according to claim 5 characterized by 
arranging inside 



[Translation done.] 
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[00 10] tfz. z(r>xi ^j:^mm^<^VMm'7-± 

[00 11] ^hiz, z(^xoi,z^^mm(r)^-)i'V 
mmmm&^ ht:^mwm^<^^mm^^±i,zmi ^ 

iX^J^VTb LX\i. P b/S n^(r)\,iA.tm<r)J^yr 

^m<^x^wm'?-mwii,zm^^fifzmm=^-)v yw. 

X vm<m^'^^%. mwb \ ^ o -~m<r>y tvr 
u-^x^m^^fz-^x^yycnawk'-^^-thzbifiX' 

[0012] :i^%mzii\^X . ZOilo ^s^W-m^Fif 

7U yr^-yrm^izx *)mm^tiiwMmLb lx 

coi 0 ^rM««Whtc, -fe 7 5 -y ^»«^;!f 

[0013] *3%BH(ifcv^T , ^mm<r>immib lx 

mmm^mbmmcom (ot, ^m^B&mb^ 

^i^m'Fi)'(><^mmmmmmztLiiii. m.^^ 

imtxh0:\>^-bK m<^m^mmfcii.7)i'i~'yj^ 
mmfum. "f-mzumxm lx t^v\ 
[0014] s zcox o^j:±m<oimmi't 
-i\^mmJsmmiz-S:<miii^^ibbi,iz. aaJSr 
mmm(Dmm^zm%mzmti zb^zx^. 
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ymbLxmmt:m^L. mmmm.thzbi}^x' 

[0015] *i%BjTii, mmm^±^zm\f(>tifziiA. 
fimcDJ'iyriitLx . mtX^cowMmi^zy V -yr^ 
•V r^^^ixtz^wmf-><zi5\ ^x , f'^yym^ux'h 
h ±^i^v ^fz^m^ma x x/m^miM^z . 
m/mm<^'t-)VYmnmm^^fix^^h<^x\ ^ 
mwm=f-<r)wmmm'^]^±. Lxmk\^t^^^^zti -> x 

[00 16] 

[ 0 0 1 7 ] m (i, imL^m^M^^wnw. i coaifs 
^i^M) ^S^t, .rioa:Ki?)-:^riO±ffitflirS'Ox.y 

^y^'^tc i 0 C 1 0*^i£lt ^^il. ;<f7XX;K 

y^Ga.Ksanmk.w^\z%^mf\ 1 a^oaffS 

Tt^f^lf^ yr^r^L. dcO^frf-'yri icO^Mffi 
ffMffi±tc, a^^O^JBScom^l^-Al 2*^lX#(t 

hitx\^h. tfz. ^mi^^-yri icomffiffl^i la 
±m<mm&im±.bmmm±. tixmmwBmm 

Il<7)m7^-Al 2±ai, X;j^^i^fflS§(7)J;a^^ 

ettsaii<?)^-/i^HMSiii st^-wizm^^tLxa 
0, K^7W-Ai 2 0-:^rcofflffi<7);^*^ 
Sfll 3l3j;0Sbiil>ifc*<liatTnl.. 
tC. ^S{*:f--y7°l lc7)«ffiS^l 1 a±{C(i, Cr- 
Cu-Au^cOt|3|a#ja« (ll^^^B&. ) ^:frLT. 
P b / S n Jk<r>\iA.tzi:)^ hlSL h if^-JV^COJ si y T 1 4 *>' 
iSffi^t-CC^S, ^(7)J;d^^ftf-y7-l 1 

ifiy x-xy^y\,zWM.^ix. mULtz:fi^xjiTr^^i^ 
IMCOC uieiaJl 1 0 (iE^S>'^•■x H ) ±t«®J^BE§ 
Kfzn i -AuJll 5±tc. {i:^/iV^'y7•l 4 2r:rt-LT 
}g^§^^TV^§. ^fc, im'^^^l 6{i, ;y5XX;K^ 
j^ieilS«±^^iEISra^OS*S|5Sil:fc{i^^iA'>7•l 4c^y 
A<r>fzMZ%mhiXtzV)Vi^i^=JXYmi^tl^fi^^L 

[ 0 0 1 8 ] .ICO J: 0 1 (^mmm<r)^ 

mmmi. mz^^-fXo\,zLxm&^ixh, -t^^ih 

tirm2 (a) (C^^tiolC. *^ftf--y7-l Ic?) 

imm^m, ^mm<^mhyv-M.\2±.\,z. ±m 
^^B'?-^yYmttz\mm'&.^-xYi:m^^tz^-x y 
■7^yYmzxr)mmm&-th. /xv^t-, zmmm 

7 7-1 1$, 02 (b) iC^-fi^tC. ««i^l la 



(4) 1-2 5 1360 



f*3i-r2.XStVN>7>m$iXl.«ffi3g^^l 1 a 

gpcoisi 0 izax a . ^-/p mmm 1 3 (offiM^^r- 

[0 0 1 9] iXtc. 02 (c ) t^t ZoLX 
f-77*l lOl^ffi^l la±tCr-Cu-Au^(7) 
-^•tt•S^t^::j;'5(i^7t'^^'yTl4^?^fiK•t-l., 

*^ft^-yri KTiimmmfmizmm^fifzim. 
yu-j^i2cr,^-)i-vmmni sij^f^^m^zmmifz 

1 2^*JK#tt^>ii. ?m^ct-7^^•M§«l 3ims& 

^tlfz^Wi-yri 1$-, 02 (d) l,zir:-tX^I,z. 
7 X -xy y tisa LT 7 xx;jtdf vKSS±«g 
KL. {i^/^A'yTl 4&CuiBI|v\->y KcoN i -Au 

Misizmi^^^ttzik. it/^fziiummm^-tx. 

f*:^7 7-l lcom«^l 1 ai:Cuii;i|gJll OtS:« 
[ 0 0 2 0 ] ;o j: ^ 1 

i^mmxu. ^mmsf-i 1 a±^cffM$^^^c{i^/iA' 

y7-14S::rt-LT, ;<f7XX;}fdf i^iM^OC uieig« 
1 0W$-^$ii;t4^f<sf--y7"l Itfcv^T. 

1 4 jefiggPSr l^v ^;t«SgffM® i: fflllf BD±fc J: {/^^ 
«ffi^«ffllBI<:0^ii7V-Al 2±(c. ffiMffiffiflgOt 
-JimmSl 3*JiStt^ixTV^|,c7)X% ^|i^*f-v7° 
1 lc7)lilMW3fi^*^'(^±L, WMm^ff)mm^j:b'^^ 

t i D MLfi) <yri4 coffM ^fT=5r ozt *^'T'# 6 (r> 
^mx'hh, ^^iz. ^^#:f--yri KD^mmm^ 

®lC^JB«^7)ft9ft7U~jM 2timm^tL, A-OJICOJSC 
f^7 U-A 1 2 C0-1jcr)mm*^=f:-)l- HffiSl 1 3 COj-h 

c 0 0 2 1 ] (^tc, :^WM(^^mw^s<7)mmmm 

Sr, 03;^^06{C«o'V^-C'?-fxmiliBflf I., ^fc, 
::nf>iOHfcijUT , 0 1 i: Wl-<7)3^l>zlin-coiff^ 

HiLxmmimti, 

[0022] :^^m<^m2cDmim\i>zii\.-^xii. msiz 

ffl) *\ '?-^i-mffiii1tfflJiic7)^-7l^K«Siil 3tcJ; 



-i. 1 2c7)f|;ffi«ffl!|iO±ffi{i^:-;UHfflIi*^'#«L^rv^ 
iai;:. dr^h'7^^(7)jg4jtAiiS|j-§ii/::^feai T^fflv^ 

[0023] ^OlIM^JsOit^^frgSt-ti. mi^i-y 
ri lc7){i^^iy^>rl 4»«g|5^|^V^fc«ffi»fi^ffli: 
ffliPS±t. ^^8J)i«o*-;t'HlJSSiii 3^mf^ 
ixxi^icox\ ^mi^i--yri i<r)immm^±.i 
mmm±^ti^ 0 uz. \iA.fc.f^yr 1 a mmM 

f3'rx't£<nmmm<r>±mtfi. ^-)VYmimi3m 

[0024] if.w^(r)W,3<r>mmmtizi5\^xii. 05(c 
s^-r i . ^)RSi7)ftfSi7 1^- A 1 2 <^-s.^mm<r>^ 
im'mm<^'t~)VYWMmi 3mm\,z^ix^ 
fm^^Kh 1 1 t , m^u 1 2 a*^T^rtctff D ffitf 

X;K^ vgE^^cOC uieiaB 1 0 t N i - A ull 5 $: 
co^ftgStfc V ^ t ti , - ^y 7* 1 1 <7)^N«ffiff^ 

m^z^Lxumfifz^m<^m^7v-j^i 2t,K 
^-ivvmmi 3<r>m^zm^^ix. t^-ommm.^ 

SB 1 2 ac7)«a5*<^^imc uEHa 1 0 
U^ixX\>^hcr>x\ HCOW^.yi—Al 2iyyyV!§ 

t ixm^^mmh zb^^x^ . mmmmttm 

[002 5] ^fc. Cico i 3^Mffl!ll::@ai$ii7tm7 

i^-Ai 2?:w-ri>^^f*^at=fcv^tt. 06{c^-r 

J; at. m7U-Al 2C0#««fflO±ffi (±ffi) 
^-yl'FKSJil 3t3j:DS-5C:i:^<ISai-ri..l 
Scfltt^ ct '9iSi6fi!KttO[S]±^0^ i fc^^'^tg 

[0026] 

[i^BBioji)*] a±.(r)mm^i^mii>i-^j:Xdiz. ^^bh 

tfcOTJi. iS^«^gii^iltC7 'J -yr^ ■y7ti^? 

i^fv:^-;UHfiS;?e^t<J: ^m^^tiX\^^<^X\ ^mi^ 

m^'f-±'^<^j'^yrcr>m^i . ^mmi^<r)^-)i'VW. 
mm^-?y^^ bLxff^j:d zb^^x'^ i<r>x\ xmm 
m<t^ii. ^^yrmfS.mmzm ozb *^x^ h . 

[01 ] :^w^(r)^mwm.<r)^i<^mmi7f^-fmm 
0. 

[02 ] 1^ 1 ffymm\<r>^wmm.^wm-thtz^(7i^ 
[03] i^m^<r)^mwmm.<r)W. 2 ^o^sct srs^-r m 
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